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(54) METHOD AND INSTRUMENT FOR DETECTING 
DEFECT OF PATTERN 

(57) Abstract 

PURPOSE: To enable the automatic inspection and the 
high speed inspection of a multilayer pattern by 
correcting a change in the speed of an X-Y stage to 
detect a specific region on the pattern to be inspected 
and positioning the pattern with a high accuracy. 

CONSTITUTION: The position of an X-Y stage 1 1 in an X 
direction is detected by a position detector, which 
produces a timing signal for every displacement of the 
stage 1 1 by a constant distance and the timing signal is 
supplied to an irradiated fight quantity storing type 
image sensor 17 as a start signal. At this time, though 
the period of the start signals is changed by the effect 
of a change in the speed of the X-Y stage, since the 
period is equal to an incident light quantity storing 
time of the sensor 17, a gradatonal image from which 
the effect of a change in speed is removed by 
normalizing the output of the sensor 17 by said time is 
detected in synchronism with the position of stage 11. 
Thus, a specific pattern on a chip is detected and a 
timing for taking in the detected pattern into an image 
memory 21 is controlled. As a result, a chip arrangement 
error in an X-Y direction is corrected and the 
gradational image in synchronism with the position of 



the chip is stored in the image memory 21. Thus, a 
multilayer pattern is detected with a high accuracy and 
a visual inspection is automated. 
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(54) [^CO^#] ^^^x^i^^y^-VOXPS^^^^^^g 



fSl^EIl tzWmm U - 7< * - viz >1tTift £ 



f# £ *a£$gfiIE £ fig L fc&ii L ^ - 

T«iELTB»l5««ajE&lSLfc||5iLtt«aE/^--> 

nfc««*iiE&ttLfca«iE/t^->(ojB8Eia«^i 
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±<o&&& a * - xDxm&Mjjm* 

v®$L btzct %i«fR tt zftftffijRvimm i mm 

<D¥m& 0 x A±<0*»* A * - ><7) fcU6S«£#8s. 

BB*7--:**aK«fc*M**ftttB*IE 
¥»tt9XAfc»LT*0BbTfT^ BSXDffljfc*:: 

£ bttttS/**- >©B»B»«*&> e©**©/**- 

>©«s©fiBft*tb bras Lwvatn* - >©e#i 
B»ft»au *®B»©B**c<fcoTB*usnfc 

«iE b***A* - >©E*JBSift«IET* - 1 ftftt* 
1 BE«©¥»#*xa±©B 

[B*«4] ¥W#*XA±K:»r£©mRTll£bTJB 

3t**t, ME¥»#*XAft«BU K»#BfcJ:0 

¥B£, flEXx-^S"Cffl*3t£S-a:«ma©*fSli:e 
M«T*#rtlfc***foftEBU ME««3t**T 
^snfcftjibttttiE/^-xz)****^*^** 

UT-5JEffi«ffi*at, K«tt«ffi*ad^H»E*»# 
SxA©ffiB©;frfi^©-£S©»»f;:*:^T*ffl3 
n4^^3>^«#T?ME»«fflUx7-r^-^-fe>^ 
K#«snfc«iibStt36A^->a)jB»ii««#*^ 

*3iEbT-9->yy>ybTK*Bib, H»E*ttttm¥a 
A^*msn5«»E*»#^xA©ma©*rpj^o-s 

$ nfc*s b Mtt/t * - > ©sbbbbbb* ft$s 

«iE^a»c J: DB»bTjEBfcbTB**«BiEftBL 
fcf&g b Mft£A * - > OSttllM^ ft » * SSffilE 

^a** »«ft«jE*aJc«fc0i««*ijE*«bfc«5ib 
bbs/i * - > ©B»BB«*ftB*Eiirt- « Bik * * 

Ut, WE«5gb**aEA^->K:^bTS&n*ll 
31 b * - > co^H^fi^^ £ ©«tfg© A * - 

>©ttS©ttBft*tilbTBBL**aEA*->©Eai 

fllBUft. H»Efi^nrc«fi«ijE*«bfellfib«tt3iE 

LTBjEr*EMB«BjE*at- iftEJi 
KBiE*aT«*K:^^T*liEdn, ffiEEfllRSiilE 

^aTE^iRH k ^ n t^ie $ nrMEiiB * t u ice 

BSnfcEWBJe^cfcrtBBCBiE^BLfcB**^^ 
->©B»ii««*Jft«*RfcBU K«*»ttJSnfcE 

air*** <t cxb« o^ie ft m b * - > <om& 

*«bfctttt3SA^->0)fi*®«m^i:ftH:ttbT^ 

Hftt»^^x*»#'i?xA±©ltB*/^^->o*B 
*«S-r4H:ttWS^a<J:*filAfcCi:ft«F«i:1-*¥ 



W#^XA±©«ttt*/X^->0>Cl««3S£SB. 
[B#JS5] BEBBBU=r-f/-3?-fe>»t-*S 

rma. vrzct t*z#tm*<Dim& 4 «eb 

©¥***XA±©*^SEA*->©fcB«*8fi. 
[B#S6] BEXt— ^*Bft, MKKXx-v^a 
J: «M5£**BEME¥W#*x/\ bT*£ Q S b 
Tff^«k9(c«*L, MBE^JRiiliiE^Bft. MKfJ 
EX r— 3>¥Bfc <fc * ©BJ;£iE £ J: o T WEBii b 
Mtt/X * - > tCtfJfc b T» ^ n -5 B5E b *»SE A * - 
> ©BKBftff e> © A * - > ©ffitofti ft 
ttffibTB5ib«**A^->oE^IR8ftllcmb, M 
EXx-^aJC<k4*lHl«»©M**K:<fct?TttWffl 
$ nfcBfi b*»* A * - XOE^IBII ft *HET 5 <t 5 
icttA bfcCi ftftft <h T^#^if ^©ffiHSfl 4 gfi« 

<0*W#C7X/\±O**lEA^->(D^«*at8fi. 

[»9I©B»I&Ift91] 

LS I »)xAft:^*»#*FO#I/t^- 
>©^Bft*S-r*a*K:«0, #CXYXf-y^ 
£-&7c«f8S U x 7< * - v-fe t ftjfl lr>T¥»# 
^X/N±©|»SibK*iEA^->ICO^T^Bft«aE-r 
*¥*#^XA±<D*«3iEA^->(0*B«**ft*5<fc 

^©BBfcBTftfeo-C**. 

LS I &£0[>BBBBaKBB{b£:/hBftOflA^* 

So dO<fc-5^»JfflfeA^->(04Stt, ^©^SXi@ 

©^T*»©ajicft^ort), A^->t*B*t»*-r 

tt, *B©ltt*rcJ;oTBBBftfflv»fcBaicJ:Dff 

uttftiBft-r^c&ioqiftmftBB&ftoT 

«ME#*ia:«LSI^xAftBBft«ffll/TK 
0J-r^o S8HliL S I ^lA^-W^^lHt* 
S. LSI^x/MH aa3inch*^5inch» <kw* 

^©^«0^®iC> 5 L y^2i:ff«n**»a)B*bA 

lftOLSI^x/M±^^2TH -T^T^-O 
®BA*->ft*b-0>*<zrc, ^yy2rt©glBA^ 
->ft^-rs^a6(C«jfi^bAc2^05 1 yy2^c7)If 
-BW2a, 2bftBft«TK«lcK*b, cn^oii 
•ftttHb^-»B»ft*Bt«*-r«ct^T**. 

^9SfC, »LS I *xA0B«*gB©-0lftw 
"To L S I ^ x/\ 1 ±Oifiit6 2 OOf 7 y 2 ±0M 
*«A2a, 2bftBBX3a. 3bT«U 
U>X4a, 4b7?!l5«lca*LT>e««ftS5 a. 5 
b±KHSBS**. XU«»5a, 5blt «*Bft 
tamft^lC^^b, W3g®B6T2-3CO«ft«^ftJttt 
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Sfcofcffl^£&*©TCft6£Jtttr*C£K<fc 

*«**»5a, 5bT?tttHdn*2ttW©lllB/^- 
85 a, 5bG>4*ttG>^-£J:oT, ttiH$tt*A* 

tWEO^^U fclMftUT** 2 a ©A*->£tt*ffl 

ia©3te**i:TV*/7«rffl^T2^yy2*Jt«« 
a+*»tt*Wb<aS^T**^»«i:LT*l>IB57- 
154003*|&«#&*. ^nttTV*^7*ffl^TXYX 

fc«6, ^>yy(OIM^^^^fi6T2 5 1 >y7 p <0&S^^ 
fToT43 0, 3^:/©E#IRSI£»iELT^*. 

***XA±fc^©BBIBT|BiLT»**nfcWBa 
^T, ***^XA*ma©*|pJfc»«WtC#ft$-&T. 

Lfc*»#*x/\±©K**/t^->©^i«tt*3!rftii 
J:tf*©aBfc»«r*Cfclc*ft. 



*JBA*- >©»*@»0 2?y ^Jt«€ 1 o<B3fc** 

fc. ««S©ttB^-&*«^B"C*4. *56i«Tttttji<J!> 

-y^f7/&'J tf- h»5CT?ftB£t*r* Cilifr 
tor* -«jttT»»S*ft*«6«»*fr5. 

< & 0 , iglc/h* 0««-cl»r*ltfllE+tt^d < It 

**ic»«^A^-»:l8&*ttr*fc«>K:tt, xyx 
YXr—^©3iflE«»ttJtttr« 2 *y 7MK:»»3S£ 
T£5fctfxA±<BA*->©Ba>fcEWRII (0.5/r 

±EB»M«r*fc»fc. 
XA±C»f)eoiBIIITliHLT»rt*n*:t*«*/t5r-- 

>©**B*»B**»T*6*ttB$*, hHE¥»«:£ 
XA*«BLfcXx-$>¥ft*KB#*fc«fc DWa®* 

*iBjtafffi«r**ifi]»cs^*ifii*EBUfc*ai!u 
r**tt*u*a^6BE*w**xA©»fa©*rti^ 

ME*«aux7^^-^t:>-y-lctf«$nfcBBb» 
LT*WUU «E*ffi«W?a*^«tfi$n*WE* 

»#^xA©^fa<o*rsj^o— jefi©»ftjc*tji>ri( 

>©B*ll«fl^S:», ffiE«iIL88«£A*->K:» 

eo»SO^^->©«S©ttB**tBLT»BL«* 

«3iEA*-><0E*IRil€\ «rEf#5ttfc««*iIE£ifi 
LfcB8 U»**/1^- >©B*BB«*t»r*HB 
^^UKEBS^SSife&ftlWtTliiELTBJEaaa 

!l9E®«*^UKE*S-e\ tt®»* : E'Jj&>6«*«ttl 
Sn*EMBB4JJ:C««©BjE€lllLfctl[*3lE/^- 
>©»j»®»«^i:WE0*S^nfc*ftlijE**Lfc 
B**/t*->©BBBB«#fc*ttHLT*HftWI 



3 




t-r*. «nB*»#^xA±(D»«a£/^ 

K •»OH«lcJ:oTllEWb»lia^^->K: 

rt> b ©»3t©/t^ - >©ffiS<OffiB*«ttl bT&jg b& 

«*/^->®Ea»B£»UU *0B»0MfeSK: 
J; o T«W ttl S nfc*5g L ttft£/1 * - > (OE^IRi! * 

A±C0r3t©mHT?l»3iUT»*$nfc««lE^^-> 
XAfcBBU -K»¥SlcJ:D0fa«)^i6jca«EWt» 

isisebu ME««***t?tt«$tifc«iiu»tta 

ll»EXx--y©*ttft«ia"r*Mft«Hi*Rt. 
tt«tt«W¥SA^ME*»#^x/\(Z)efao*|6!^0 

E»«Hux7^^-^"fe>itfc«asnfciiaL«* 
t»*ttib, i»E*tt«m*R^i5*aisnamE¥» 

fle»>XA0Wao*|p)^(O-3ta©»»t»^^Tffffl 
SnaWfPiBraRI"C, iJER^fflStlfcliiiLlftttiE/l^ 
->©»R««H««»ft«flE*|jE*RlCJ:01l»UT 
iEftft b TJB*«**IE £ «S L fclBI b &fc£A * - > 
<D»»®»©^£»**SatiE*R£, KS&*§IE^R 
C <fc 0 SSSIIEfcS b ££ii btfc&gA* - ><Ofi»iI 
BB^fcE^EirraiiB^y^ ffiEBigbttttiE 
A^->IC»*bT^&tlSlllfib»«3SE/ , «^->0» 
a®«m^^(OW3i<7)A^->©ffiS©te@€:fttfib 
T»il b * - > OE^B«*»ffl b TKStiB $ 

nfcKSLttM^t*->0E*J«Si£. iffiEfifcttfc 

^^ffi je * is b b bbsa * - ><D®&.wmf% 

£ E^JBISSilE^R t , ttEMMjE^R-raflEKoifS 
TJIIESn, BEEaWgBE^RTE^JBBfc^T 
BlESnTMEBB** U CE«3ftfcE*flBSSi5«fctf 

««©«jE&ttbfc»**/t^-->©»»ii«©#*ia 

£ b £ Sftg/X * - > <£ii&Ii&f§*t <h H^IB^g^iE 
^RA^)i*f#&nfc*KiljES:Jfibfc»**A^-> 

xA±o»««/x^->©*ss&*iE'rajt«M€^R 
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fle^XAiflDtttttt/t^-XD^KttalESaiC^^T* 

WE«aaux7-r>-5;-fe>-tJ'*-*7cT«*bfcc: 

ME¥*#*xa±<d 
i^£/t*-><0*tt«28Bfc£l>T, »E7t-^ 
¥R£* M»cttXx-^*R»c<fcaM**€89EfflE* 
»#^x/Mc»bT»0iibTfT3J:^C««b, ME 
E^9BIS«iE*ft*, »cii9EXx-5^RK«fc*«ffl 
<&M*£ C ck o T^I2^jI b ttfcgA * - > K»J& b T 
» £ ft* B£ b &«£A * - >OBHMW S o# 
fe©A^-->©*S©ffiB**HibT«3Eb»«a^^ 
-><DE*IB»*WBBU REXx-*¥R*. XMK 
^t— S?*RK:J:a*®HI»©«**K:J:t>T«»Hi* 
nfcM«UB«a/t^->©EWBB**liE-r«J:5U: 

LS I ^xAO*BA^->©^B«SE«)aftft*aJ« 
"Tafca&lcMU KKM^fcJ:^ B*B«<0 2^!y^ 

2Bfc#BL<, »»©**"CJttt-r*^ 
*fc, BKBftn£4>Jttt*qMttKIM 

B*XMK&1ftHiU ttB**bTtt«Lfcl«l«fc& 

^ fttbr^^RS^ai^bT^o, s«*T*s*r 

£ it T A * - *fT -5 Z 1 1 b fc. 
£TF. *«WftBlH^6»7Hftffl^TBWr«. » 
IBIC^^TXY^t 1 — ^ll±fc«BStlfeLS I ^x 
A©A^->ttBI**B#«^0-f^->?-fe>^17tttf 
&U>X (B^-Brr) ^L^n^^Ot^oW 

H^-f^L, XY7f- vll£X#fi (ffl*S*Sl) 
j6«$*a." ^-^lOOttfcBB'bfcn-^Uxva— 

(C^o ^07-f-H/ , Cy jrBBlCfcD^-^lOttft* 

KttfiRHMl3ftBD*tl*, X Y7f-^#X*Hl:- 

-f 5>^m^l4^^-v-ir>^17(OX^-hm^tb 
<^-yt>it^XYXf-y«i:^^ 

fc^Dy^lCcfcO-t©rt»TY*fp] IC^ 
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iiO>9\ITKmU a«liiEBR20T<*-5>-fe>tf 

22T^ Cft&ttBRx-^fcJttftU 

«S-r*. ®***UttXj8S#S>*15fttfYa«;& 

£>*l6IC<fcQ«»£n*. XRB**>*tt*'f5> 

5utl:ioTIi^t'J©7Fl/X»n. Y& 

*ic#«<&imi5£riij!t*. 

xYXx->?ii©x*i&j^o»fta«tt, sa»fc«-r 
i 3«» 2 b c^r cfc 9 \z*<oz t—jvitmm 

-;KC <fc D tt*»o T-f *-$Mr >-!H7£Kirf S - £ 

-f 5 deleft*. COtt^^^SE*^®/^ 

TiT«3W«SnfclB«k«W*©KflBTi+ lT-f 
5H:>tH7J;Dttia3*V5*** KMTi,Ti+ 

£ t> o fcii«{§#£i#* < < * - v-fe >it 1 7^ e> con 

jET*i&»««*D, if«»Pfl*^>^19t««aiElHlg| 
20CJ:»3Htt«*§Vi£ 

fi©rn^ai§§23«5 i ^7 r 2cDE^j^^aji-^)o x 

#|6]0E*JKgCO^Ttt, ffi 4 B (a) fc^fJ: 0 fC^f 

\z& o t u 2 i^©»a*$PB»-r s c^nioT 

SUET*. *rftfc>£, XJ8S*£>$M5tt^:/0£fl8 



<5. XYXx-vlld^^(D^rS]i:^r6]^ 

iCX^^^>^l5^-bfD^U7$n^>. Y£r6]®^y 
y©E^JRH»Ct)V»Ttt, 0^£>ft®rttfiAY£SiS4 
@ (b) fcSKT* 1 ffl**IC*5V>T. % 4 S (a) (Dm^^X 
U 7^T5 1 u/^C0±^O/^->€:^aiT'5Ci:l- J; 0 
wlb-oTmiZLT&<. fit, 82ll*SE£»f:iJ^ 
T, Y^^J^>^16tt^yy2 aK^Ttt**-£ 

^^^iJ2!(C^tfo ^yT^bKrH^Ttecr-AY® 

fi0E^JRM<O<h9 5Sffiffl£#;L a^AYnmxtT 
CCT, AYmaxttX*fi©E*JR£<&»;MiT?* 
3. CftlC^rh m»^^)t\±^y^2 a&tf2 b 

o/^->®x^r^&^Y^rp]i-ll1"^i4^-fr^^ 
^6©Kat«#*^-r. QJ^ni^^^ uiiictt (x, 

.y) = (0, a) &mm\Z*y?2 a<D/\?->&?- 

«*««msna<j:>-ia«^ : E | J2ictt (o, «-ay) 

\Z. m^=^)^^y^2 aO/^->f-^K* 

mi% ®&x-*®^aiwi^~#j$^®&x-* 

©•^fflJCff^. »WLfcfy^2bO/^->i:i 
•>tyilJ:DRiMiiLfc^v72 a©/t*->£Jttft 
«j£IIIR22K:2lfflU *-*£fc»£:W5rr5. 
ffi@-rn»ttJ8S23CJ:SXy5;«fflftff*»6HC* 
R6H(a)C*3HT\ «*tf^yy±OX*Ift©Bf 
fcffifflXf,, Y*|S]©0f3fe«HYi|t?«*^©xy7 
(84B(a)RMRC#ft) rt©/**->fcR7BK:* 
-rxyy^U-^ftfPfflS-a-, 3B6 0(b)£jK-r«fc5 
ftIyy*«Ul«. CtxicJ: 0^6 0(c) Jc^-fJ:^ 
&Bf*«HX fI rtOY*rtlOXyS?OkX h^7A€rf^ 

fi^L/T, I'bK&^^x^g^ttfi^xyy^itit 

T^ttif^o XSlpKO^^-XOXy^ttKJC^^Tt) 

y^->$xYXx-s;osaot<torttHiL, ^fh 
r- ^ <h 0)\k& \z <fc 0 ^ y ^VWfflk Uh<&<r>f\* - > 
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»6ti*WRil»fll»B**H:«««'r* C£\z£Q. 



3 B te-f * - y-fe A»*S««WfM £ ■ &d^<0 
Ntt&fcb'm *4H(a). SUB<b)tt«mrft&Hl 

B, S8HHLS I ^xAO01^m »9Htt«* 

I- LS I ^x/\, Z-3-v7 

II- XYXx-5>, 13-tt«*iaS 
15-XJS«*»>>^» I6-YJS«*2>* 

19-MI»IIB**>^, 20-ggHlElH]8 



[^40 (b) ] 
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